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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new HS gene having a 
specific base sequence and a homogeneous base sequence 
through an arbitrary base sequence and capable of transforming 

the bacteria of the genus Bacillus to massively secrete and tiCltJi^^ TOGt^ \| 

produce various kinds of genetic products outside the cells. 

SOLUTION: This new HS gene has a base sequence of formula I 

and a base sequence of formula II homologous to the base 

sequence of formula I through a sequence comprising an arbitrary 

3-20bp base sequence and disposed between both the sequences. 

The new HS gene can massively secrete and produce various kinds 

of genetic products outside cells by ligating the HS gene to the 

downstream of a structural gene coding the genetic products, 

transforming a Bacillus bacterium with the obtained expression 

plasmid and subsequently culturing the transformant. The HS gene iGiCCilTllB: G^l't^^^^^ II 

is obtained by extracting the chromosomal DNA of the Bacillus 

bacterium, cleaving the DNA with a restriction enzyme, inserting 

the obtained fragment into a plasmid together with a foreign gene, 

expressing in host cells, selecting a cell capable of highly secreting 

and producing the products, and subsequently recovering the DNA 

placed on the downstream of the foreign gene. 
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(74) A 


#1!± FEB »J5 



(57) CB^] 

[gfj^i^ 1 cD^mm] c g g a c a c t 

AAA TGGTGT) i^«lH^J{cj^LTffiMtt*=t 
ffi«03~2 0 b p©^SiB^iJ*^a:&SBB^J^^>LT% 



1 

1 2 {z:|B«'DH S Jife^c 

toTj^tiiiRa 1 ~M*^3 ©v^-rn*^ 1 ^tie«®H 

[0 0 0 1] 

[0 0 0 2] 

[ffi*OSffi] lift. ffl^^<*^ffli^^cSame?^1^ 

li^mm'p^wm^ji if oibm^^*. i: ^^^^ 

[0 0 0 3] ■Se^ffl^;ie^lf«;«^^M (Escherichia 

£Qii) (D^^^^bK^MLx^rcTzisb. ±mmt'im±M 

^tii HUT'S o fco SJBSF^'VOSajie^S'KBOSil 

•^SSHA^SvfAft (inclusion body) ^JgfiSc-T-S t<Ofe 



(2) !tfM¥9-2 2 4 6 7 7 

2 

[0 0 0 4] /^^;i/XJ|ffl«ta^ifes;£;^:Mtc:i)- 

5b^T-t>ffi?B (Bacillus subtil is) ae^S^lCfe 

4{t:¥« t fe i < m^tEn. mmm.B'?M'^(D^m^iii 

10 [0 0 0 5] iin6.iD^*^g|?g-r§fci6. 

R-pfcilil5^ • (Bacillus 

brevis) tfiT'nxJ— If^^S L^l/^S^^A^^l/^;! 
i:*Mi^/£Lfco ^cD • :/btfX4 7 

(S. Udaka and H. Yamagata, Methods in Enzyme logy, 
217 23-33(1993)) <D±SSi*5^^ (H. Yamaga 

ta et al, J. Bacteriol., IgQ, 1239(1987) ; i^MM 
B^mSit^^m. £1. 68(1987) tc^n^n "oute 
r wall protein and middle wall protein" > "±SS 

UVil^y^^^U (middle wall protein) ©v'-J'"':?-;!/^ 
•fi- F%n- F-rSMa^fflV^T^^B-^^' ^'-^f^S 
L. *»*fc*a±^LTa-75^— tf (#rjgBS6 2- 

2 0 1 5 8 3^i>|g, H. Yamagata etal, J. Bacterio 
1., m 1239(1987)) ^t/^f'^l/v-y— ir> (llftS 

B*igS{l:^^BSffl6 2^g;^^ffl|?iSg«. p8 

3 7-8 3 8; mmm^. B^^^^itm^m. fii. esd 

987)) ®^^^g{C^Ii3L/Co 
[0 0 0 6] *fc. • yUfXcDT'P 

30 x7— tf^m^{c5feML*i^M«/^^;i/X • :/iy\ix 

HPD3 1 (:&*3. i:(DS*^ti>'^^;bX • ^m"XH 1 
02 (PERM B P- 1 0 8 7) i:|5|-BttTS:i,) 
^^mLtz. ^LT;i©>'^^;l'X-:/HfXHPD3 1 
*?t±i: LTBiitt a -7 ^v—tf®l«5i-r!fS4S (H.Ta 
kagi et al, Agric. Biol. Chem., 52, 2279-2280(198 
9)) ^OjJgetci^HFEGFOS^^^S (H. Yamag 
ata et al, Proc. Nati. Acad. Sci. USA, 22,3589-359 
3(1989)) tCfiic^LTV^So 
[0 0 0 7] 

40 immif^mtL^ a t-tmmi ±!soi 3 tc la^ 

t^^^;l/XSIfflMv #{C7^f-;l/X • fV\iX^^^mh 

Wtc[p]±LTttv^SA^ >'^^;i/X • r/pex^^Ui?), 

/ ^ ^ ;l/X «lfflM^?g± i: -r ^ 2^ T ©^Mit Sti^jg 

^j. mvm^^Yy-b^h%i^^%m'y^i-)\^mi ^© 
50 ^!?4v^«-&feiifee>n. mm±mit^tt.^\rnt^o- 



(3) 



#rj8¥9-2 2 4 6 7 7 



Co 0 0 8] 

^#-rS:/^X^ Kp T S 7 (H. Konishi, Appl. Micr 
obiol. Biotechnol.. 34, 297-302(1990)) ^ 1 ^PJtT 

LfcSOOOOttcDA^^l/X • 7'^trX0t^5^,^5,^ n hll^ 

[0 0 0 9] ci<D}gse^{**^p,:/^x5 H;&ft6fflU 

- Yt^m^A{n^(DTlk\m 15 0b p©jlG?*^}f 20 



5, *ag?ic{± 1 5 b pcDmmnt^i^i&^mn^frL 

T43SU^jb^tiM'l4^*-r ^iB^IJjb^Sa m R N A t$S 
[0 0 10] ^clT-*jte?^t hiS«75^— lfJ-:>( 

1%<^>^je«^liiP^-it5 Kit. 3 ~ 2 0 b p ©ffiS^J^ 
?|JS^1 iiE?'J#-^2iDiE?ij3!)^fenifi;t\ 

[0 0 1 1] i-m il(D3~2 0 b p©ttMiDffi 

a®S2?iJS^l (TiaSl) i:E?iJS^2 (TIBa2) 

[0 0 12] 
[«1] 



: 1 

G?D0Jllr ; 1 6 
: -*« 

: Genoaic DNA 
GGACACTAAA TGGTGT 



16 



[0 0 13] 



Um*^ : 2 
e9<l<9A$ : 1 6 

ia^f^SM : GenoBic DNA 

mm 

ACACCATTTG GTGTCC 

[0 0 14] -r^t^^^^B^i, ffMHSSe^Sitf^ 

n.imLrc^^f-)]yxmmm^^mt^!itici:*). mm 

[0 0 15] 



^ [S2] 



50 



16 



mmto^mco^m] ^mEco h s jge? a, 3-20 

0 . u (Dffistt^wr §E^|J%/^•r ^ 3 ~ 2 0 b 

p«i2^Jt±. /x:::.^^ i/hi/y. 



(4) #Pja¥9-2 2 4 6 7 7 

5 6 

2nrc]tG?tffli/^^Ci:t>-e#^o *{*Wti:ttB2?iJS [0 0 16] 
^ST^^Sn^HSm&^o^S' *®C8 6bp. 3' * [«3] 

: 4. 7 

: 

f^^}<D^M : Genoiic D!VA 

GGACACTAAA TGGTGTCGTA TTCTCAAAGT AACACCATTT GGTGTCC 47 



[0 0 17] ^ ^ [g4] 

: 4 

ffi5y<J:>fi^ ; 1 5 7 

: z::^M 
1B^<?>aii ; Genoflic DNA 

AAGCTTCGGC ATTATAGTGC GGAGGCTTTT TCGC ATS CAG GTA GGG AAC AAT TAC 55 

>(et GlD Val Gly Asn Asa Tyr 
5 

ATT GTC TIT GAT TGT AAA AAT GCT GTT GAC AGG ACA CTA AAT GGT GTC 103 
lie Val Phc Aap Cys Lys Asn Ala Val Asp Ars Thr leu Asn Gly Val 

10 15 20 

GTA TTC TCA AAG TAACACCATT TGGTGTCCAA TTGCAAGTCA TTTGGTAAGC TT 157 
Val Phe Ser Lys 
25 



[0 0 18] Hsiie?{±. gwpaiiG?jt*^^:3- 
[0 0 19] ^m^i:mh^Mt^^mmi^^mmm 

[0 0 2 0] ^mM-^^^m±Mt^mmmii^m^^^ 

pNU2oo (m^m^. s^m so 



fil^ 669(1987)) . pHY7 0 0(S. Ebisu 
et al, Bioscl. Biotech. Biochem. . 5fi. 812-813(199 
2)) . pHT 1 1 0 (#M¥6- 1 3 3 7 8 2) ^Ctl 

[0 0 2 1] on?)^07^^X5K^«^1-S^ffi2:LT 

^n--y^^\ 7 • ^dt^^hU-v-a7;l/^2JS. n 
-;l/K • • v'w^- • hV- (Molecu 

lar Cloning 2nd ed., A Laboratory Manual, Cold Spr 
ing Harbor Laboratory. 1989) itZtmcoyj^r^ EtW^i 

[0 0 2 2] *%9^ti:t3l>T^^MilbTffll/^5fflS 

• yixlf X. • ^a-^>:^y>^7. (Ba 

cilluschoshinensis) fj: EtWMl^m^^ ^ ^^^.m^ 

mn^mt^y5mit'j^^(o:f5mr^^<. &ms. lakaha 

shiS)^^^^ (Takahashi et al. J. Bacterid., 1S£, 
1130(1983)) tfc{±Takagie)fD:^ffi (H. Takagi et al, 
Agric. Biol. Chem., 52. 3099-3100(1989)) ^Etm 



(5) 



#r»W9-2 2 4 6 7 7 
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[0 0 2 3] mibnrcBmmwoismim^^^^m 

[0 0 2 4] Sfc. ig«{CiiLTi2^M*''fenif. i^flStC 

S:if5ri&tI^TtiVV ig^S©i?JI§pH«5. 0~9. 

0, ^?>t|(fSL<t±6. 5~7. ST^So ^mUm 
tiami 5°C~4 2°C, J5t»SL<«2 4X:~3 7 
r-efet). ig«B|FP^iiii^ 1 6~1 6 6^P^. ^t^lCttf 
$L<{i2 4~9 e^r^T'feSo 
[0 0 2 5] *^H^T\ JBHK^ft^tuie^D^ffT-m« 

na^ns, c ® i -5 til LT#6nfcsaae?s^«ja 

h 7 ^ -^9: H (.men ■ mkom^mmm. sri 
(1985)) T-mmt^ntts^T^^o ^mmn'it. h 

aG?oTj^tc3iig-r § c i: fc J: o T«>!? sMaiie? 

[0 0 2 6] I-:^T*f|fJ8^^5gM^-iOHtl¥L<iJBg 

[0 0 2 7] 40 
[|ISIfi»J 1 ] * 



* (D H s jie?^#c?jie? (h s ' ite?) p- 

->'^&t>'^cD»fr>"J^;i'X • ynf X H p D 3 1 

(PERM BP- 1 0 8 7) cOlftfeft:DNA;&Saito, 
Miura<D;^jS (Saito, H. and Miura, K. , Biochem. Bi 

ophys. Acta., 72, 639(1964)) iC^iymtHLTc^. M 

KpTS 7 (H. Konishi, Appl. Microbiol. Biotechno 

I., 24. 297-302(1990)) i n dlllTMSU Wl^ 

0. 8%^W7**n-X-!r-;l/«M^l!it#iU 6. 
1 k b®DN ABrK-^Gene clean (Bio 101, USA) ^ffl 
l^TlHllR. ^fet»T)T-ft:L/c^fe#:D N A T 4 U ;^--tf 

[0 0 2 8] m^nrcf^7.^}rpTS7HST/^i^)V 
X-yptfX HPD3 1^x1x^7 hnd-'^-v- ays 
(H. Takagi et al, Agric. Biol. Chem., 52, 3099-31 

00(1989)) K^-DrmnnmLtco mnmiWti^p>(D\^ 

^Ji^XO. 5%. g#x4^X0. 2%. iT-^l/H— XI 
%. *^1. 5%, pH7. 0) t^S^O. 2%l2 

[0 0 2 9] ^(D^^MmS 0 0 0 0^i£D^^^:&^C5n 
n--^#, ^©ctJ3b^^:/^XS KpT S 7^fswrs 
7^^;l/X • :/HfXHPD 3 l;^ (pT S 71*) (502^ 

H S L//^o 

[0 0 3 0] CCXmibntcHSmtpT 3 7^^12 
E m?Sf*lg«fitc^tl^n^SL. 3 0 TCT' 2 SP^Jgi: 9 

-tfS^or?§ttiSi|!»^aHi:L^:SaitoO;5S (Saito et 
al. Agric. Biol. Chem., 155. 290(1973)) ^-7^^- 

[003 1] 

[ai 3] 

9— tf*^M 







pTS7j|5Ic 


2 0 


H S ^ffj 


1 € 0 



[0032] nS^^K)7}li3Vmii!,ii (Birnoboim. T-«8lf?g5 %7^ U;V75 F':r;V«mSltcmLfCo ^ 

H. C. andDoly J., Nucleic AcidsRes. , L 1513(197 O^S. p T S 7 H S t{±:/^X5 Kp T S 7 ©H i n 

9) ) T*:/^X5KpTS 7HS*tttilL. H i ndlll 50 d III-y-'T h 1 5 0 b pOafi^A^fflA^nTV^S 



(6) 



[003 3] cc-em^ nfcm&^tDMmmm^m^ l 

=&ffofc|gS. 5' *SA^^i[^T8 7#SA^?) 1 0 2 
SgRt>"l 1 8#g:6^e. 1 3 3SgSTcD2-ocDmigc 

?iJ*^&^§gaK^n-K-r5:t-7'>U-x^'>i7*7 10 
P-A*^#ftLfco ilO 1 5 T^SMA^^fiSc^iie?* 
HS' jie^^Lfco 

[0 0 3 4] ®H S ' jte^^ffll/^fc h E G F 
M * 

SB5"lcO«$ -. 2 8 

E59««IR : tewetBI -g-dcDNA 
TTT6GATCCC GGCATTATAG TGCGGAGG 



#M¥ 9-224677 
10 

f'yT.^ H p T S 7 H S ±©H S ' jie^5rTIB'D« 5 
tC^^n5K?lJS^5^DP r i me r H S M 1 i:TI2 
iDg6ti:^?n§E?iJ#-^6©P r ime rHSRV^ 
fflV^TPCRjitTJfiliL^c (P r i me r HSMl 
tJ;DHS' ae?£D5' ®J(DH i ndIII-9-'f'h(±B 
amH I ■9-1' ^ite^^HS' Bi:L 
fco ) o igifSL/cHS' Bjie?^B amH K H i n 

L. HS' Bjif5?»fK-^«^?gtfi?i (Molecular Clon 
ing 2nd ed., A Laboratory Manual, Cold Spring Harb 
or Laboratory, 1989) {CTHllKL/co 

[0 0 3 5] 

[^5] 



28 



[003 6] 



E?l|»-ii- : 6 
WM<0^'& : 2 8 



^ ^ [S6] 



TTTAAGCTTA CCAAATGACT TGCAATTG 

[0 0 3 7] /^^yl/X • :/HfX HP9 2 6 

(PERM B P-5 3 8 2) /bMS=^-r§:/7X5 Kp 
HT9 2 6 j;i3iiKL/c:7'^X5 KpHT 1 1 OEGF 
(!|$M¥6-133782) ^BamHIiHind IIIt-jQia 
L, 0. 8%7ifn-X^r*;l/tt^jacttC«L. 3. 5 k 
bOKfflt^Gene clean (Bio 101, USA) ^fflV^TIHlR 

H S ' B ilfe? »ffr il T 4 U If ^ffl V ^ 
T*^L:rv;:^5KpHT 1 1 OEGF-HS' 
fco • h P d 3 i ^(Dmxii.. Oii 40 

lRHtO:5aT'ffV\ pHTllOEGF-HS' B^ffi 
W-rS/^^^l/X • :/HfX HPD31/pHT110 
EGF-HS' Btt^tifcc 

[0 0 3 8] C • yHiX H P D 3 

1/pHT 1 1 OEGF-HS' B%2SLE^<*:^^ 

(.^-f\-Z/A%. a^Si+XO. 5%. i^;L'n-X2 
%> MgS04 0. 0 1 %, FeSOi 0. 00 1 



28 

%. MnS04 0. 001%, ZnS04 0. 000 
1 %. xUXDV-Ti/y 1 0 /A g/m U pH7. 2) 
^3m 1 ^at/cK^WtltML. 3 0t7-3Br.giii: 
^®ig«±rt*©hEGF»^HPLC itl 
: C 1 8 - 1 0 0 As g4mmX5^2 5 0mm, 
/^y7r-:0. 1%TFA/H2 0, 0. 1%TFA 
/5 0%7-feh-h';;K U-7y^>>'xyh, ;^tli: 
UV2 7 6nm) T'5J-tffL, mSgEGF (7-fn-> 
(tt) ttS) LTH^ffT-H P L C^ff ofc 

TIBC^l 4{e:^^n^^Bt^-ri'5t''^f-;l/X • :/ 
HPD3 1/pHT 1 1 OEGF-HS' Btt 
Ag^;l/X • :/Hf X HPD3 1/pHT110EGF 
®*^1. 4fgl«Dh EG F*4SLTV^fco 
[0 0 3 9] 

m\ 4] 



(7) 

11 


m n h 


EGF±igSg/l 


B, brevis HPD31/pKrnOBGF 


0,8 


B. bravis HPD31/pHT110BGF-HS' B 


1-1 


B. brevis HPD31/pHT110EGF~HSS 


L2 


B. brevis HPD31/pHl'110EGF-HSFS 


1.1 


B, brevis HPD3l/pHTnOECff'-HS3 


U2 


B. brevis HPD31/pHT110EGF-HS20 


LO 


B. brevis HPD31/pHT110BGF-HS 


I.l 



1fffl¥9-2 2 4 6 7 7 
12 



[0 0 4 0] 

l^^^?>Bm^ mm^^(DP T l me r HS RVi: 
TIB*7t5^?n5E?aS^7cDP rimer HS S 
^fflV^T. PCR^CT^SHS' iie^HSS^ffSL 
/Co mm^l£^m^6(D? rimer HS RVi:Tl2 
OS8t^^^n^ffi?iJS-^8tDP rimer HS F S 
^rfflV^T^SHS' iie?HSFS. SB^J#^6iDPr* 

i25»li305^t : 6 0 



* ime r H S R V i:Tfao*9 tc^^n5iE?>J»^9 
^DP r i me r HS S^&ffll^TgSHS' m^^H S 
3. iB?JJS^6f?)P rimer HS RVilTlH^O^l 
Otc^$n5ffi^J#^l O^OP rimer HS 2 0^ 
ffll-T^SHS' ae?HS2 0^{^S!LfCo 

[0 0 4 1] 

[^7] 



TTT6GATCCC GGCATTATAG TGCGGAGGCT TTTTCGCATG CAGGCTTAGG GAACAATTAC 60 



COO 4 2] ^ ^ cas] 

BB^J#^ : 8 
Bi?'J<^?:&$ : 2 6 

IRcoiR : 

TTTGGATCCG ACAGGACACT JiAAATG 

[00 4 3] * * [^9] 

SE^»^ : 9 

^m(Ofk^ : 4 8 

mm<om : 

TTTGGATCCG ACAGGACACT AAATGGTGT6 TAACACCATT TGGTGTCC 



[0 0 4 4] 



[gl 0] 



(8) 

13 

: 1 0 

SS55(?>S* : 6 5 

9im<^>m -. mm: 

«<0R : -*« 

TTTSS4TCCG AWGGACACT AAAT66TGT4 TSCCCGTAII CTCAAAGTAA CACCATTTSG 
TGTCC 



14 



■2 2 4 6 7 7 



60 
as 



[0 0 4 5] HSS«. 5' *4fl5A^PiK^JS^l©HS 
ST'*n 0 b p7?^»^^ iB5<J#^4©HS' jt€?iO 
t 7 6 b pS<*-pTV^;5„ HS F S«7U-Ai/7h 
tioTHS' ji{E?A^3-F-r§2 7©7^y^3!)^e. 
*5SaK{±ffliR^n4V\ HS3, HS20{±, RN 

3 bp. 20bp (iS?iJ#^4®HS' jte^li 1 5 b 
p) t^oTV^So 

[ 0 0 4 6 ] Lfc 4 ac^SH s ' m&'f^^n^ 

nH i n dlll^lB amH I 5%7^'J;l/7 

1S<D73}4JcT:/^X^ KpHT 1 1 OEGFtcifAU 
pHT 1 1 OEGF-HS S. pHTllOEGF-H 
SFS. pHT 1 1 OEG F-HS 3, pHTllOE 

GF-HS 2 o^mmLtco 

H p D 3 1 ^mM^u mmm i tmm(DiomT^% 

U ^«±«4'<DhEG Fa^SiJSLfCo 

iH?lJS^4®HS' jie?^{£fflLfci:#il|SlSg 
©h EGF«r4^LTV>fco SSafe? 

'^^^F*^K§^#^§iDT-{i%<, HS' jte?±o 

S ' Se?*^m R N A fcfe^^n^clSOXxA • 

©;l/-7'fc:&Sg|5^t±3~2 0 b pT-fetltfJcl^cliljb^* 

: 1 1 

Sim<0»it : 2 8 

mmm : -*« 

TTTCTGCAGG ACACTAAATG GTGTCGTA 



[00 4 8] 

[*wj3 : Hsite? (HS' ae^o.'^'jyFD- 
A^jg^igs) (DmmM&'f&^±mic-t3-^^mmi mm, 

i±. HS' 'MiK=?cD^^vy¥u-i.mmtms-u^^^t 

^fi^ixfc. ^CTHS' >FD-Aliig 
W^(r>^ (E?iJ#^3) :&pHT 1 1 OEGFcDhEG 
Fiie^^DTOcffiAU hEGF^Stt^St^Lfco 
20 [0 0 4 9] TIS'D* 1 1 t^^n^iBB^JS^ 1 1 OP 
rimer S T E UtTt^CD^ 1 2 {C;^$n§E?U# 
^12«DPrimer S T EMR V^fflt/\ H S ' M 

fe?±£o/'?uyFp-A^ijgMM (HSjte?) 

Lfco ft P>nfc:H Sjie^^P s t I 7-®iiflT 4 DN 
A *° 'J ^ ^ -ttT H S jlg?ir>i-^¥yi{b 
L, 1 0%7^'J;U75Fy;WC'giU *?l6 0bpO[|T 
K-^lHllRLfco i^V^TpHT 1 lOEGF^BamH 
I, H i n dHITjaUti, T 4 D N Aif°>J ^ ^-Hf (C 
TT^tfbL. 7;l/*U7*X:7r^5r— tfTiasms 7;!f 
30 P-X-^^Vl/^Mj^ifit^L. 3. 5 k b (T^Brfr^Gene c 
lean^ffiV^THiR. :5tt^tf fcH S ilfe^i: T 4 ';;d-if 
^ffll/^Tji^L. 7°^X5FpHT 1 1 OEGF-HS 

iRiltC):^ftfcTtTV\ sfcfflA?nfcHSiHE?iD:^[p] 

ttti D N A iy-i'xyx^tTl/^SEbfco 
[0 0 5 0] 
[«1 1] 



28 



[00 5 1] 



[gl 2] 



(9) 



15 

K?J»-^ : 1 2 
: 2 7 

ftcQR : — 

TTTCTSCAGG ACACCAAATG GIGTTAC 



#^¥9-2 2 4 6 7 7 
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